Introduction
In most animals, puberty occurs as the summation of a series of progressive maturational changes to the central reproductive neuroendocrine axis; these changes result in morphological development of the gonad, the onset of gametogenesis and the acquisition by the gonad of the ability to synthesize and secrete reproductively active steroids. The factors controlling the timing of puberty are complex and interrelated; the most significant are genotype (Land and Carr, 1979) , body mass and maturity (see Foster and Ryan, 1981) , plane of nutrition (Foster and Olster, 1985) , chronological age and, in seasonal breeders, the ambient photoperiod (see Kinder et al, 1987) .
There has been considerable debate about the mechanisms underlying puberty and a number of hypotheses have been postulated to explain the patterns of reproductive endocrinol¬ ogy that develop during puberty. Among these are the 'gonadostat' theory (see Ramirez, 1973) , which states that gonadotrophin secretion is controlled by changing hypothalamo-pituitary sensitivity to the negative feedback effects of gonadal steroids (Foster and Ryan, 1979) , and the suggestion that puberty occurs as a result of completion of maturational changes (Dodson et al, 1988) in the central nervous system that allows the prepubertal increases in gonadotrophin secretion (Olster and Foster, 1988) and, in female animals, the generation of the positive feedback mechanism between oestradiol and LH (Foster and Karsch, 1975) .
Puberty can be delayed by many factors. For example, a low plane of nutrition delays puberty in many species (Foster et al, 1986) , while, in lambs, inhibitory photoperiods can also delay its onset (see Kinder et al, 1987) . By contrast, manipulations of nutrition (Allen and Lamming, 1961) , light (see Foster and Ryan, 1981) , or melatonin administration (e.g. Kennaway and Gilmore, 1985) do not result in a significant acceleration of puberty. However, in starlings, which do not normally become sexually mature in the year of their birth but remain quiescent until the following spring, thyroidectomy of 4-day-old fledg¬ lings produces a very rapid onset of sexual maturity (Williams, 1986; Dawson et al, 1987 (Follet and Nicholls, 1984) , ewes (Nicholls et al, 1988; Moenter et al, 1991) , red deer stags (Shi and Barrell, 1992) and rams (Parkinson and Follett, 1994 (Fig. 2b) (Fig. 4a) (Williams, 1986; Dawson el al, 1987) .
These results complement those of the present study, for both were performed upon animals that were in a state in which sexual maturity would not have been expected (Fitzgerald and Butler, 1982 (Nicholls el al, 1988; Follett and Potts, 1990; Moenter et al, 1991; Webster et al, 1991a, b; Dahl et al, 1994) . Likewise, most studies of starlings and quail (Dawson et al, 1985a; Follett and Nicholls, 1985; Goldsmith et al, 1985; Dawson et al, 1986) 
